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(54) Polishing pad for semiconductor water 

(57) An object of the present invention is to provide 
a polishing pad for a semiconductor wafer which can 
perform a stable polishing while preventing a polishing 
layer from floating up from a supporting layer and a sur- 
face of a polishing pad from bending during polishing 
using a polishing pad having a multi-layered structure 
of a polishing layer and a supporting layer. The polishing 



pad (1) of the present invention is characterized in that 
it is comprising a supporting layer (12) which is a non- 
porous elastic body and a polishing layer (11) which is 
laminated on one surface of the supporting layer. Shore 
D hardness of the polishing layer is preferably (35) or 
more, and hardness of the supporting layer is preferably 
lower than that of the polishing layer. 
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Description 

BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 

[0001] The present invention relates to a polishing 
pad for a semiconductor wafer. More particularly, the 
present invention relates to a polishing pad for a semi- 
conductor wafer which can perform a stable polishing 
while preventing a polishing layer from floating up from 
a supporting layer and a surface of a polishing pad from 
bending during polishing using a polishing pad having 
a multi-layered structure of a polishing layer and a sup- 
porting layer. 

DESCRIPTION OF THE PRIOR ART 

[0002] Previously, a polishing pad for a semiconduc- 
tor wafer having a multi-layered structure provided with 
a polishing layer, a supporting layer and the like has 
been known in polishing of a semiconductor wafer (JP-A 
H5-505769, JP-A H6-21028 and the like). 
[0003] A polishing pad having a multi-layered struc- 
ture is usually used as shown in Fig.1 . That is, a polish- 
ing pad 1 is applied to a surface plate 2 which rotates 
along an axis, while a semiconductor wafer 4 is attached 
to one end of a pressurizing head 3. The pressurizing 
head 3 can make the semiconductor wafer 4 slide on 
the surface of a polishing pad 1 by rotating and moving 
itself while pushing the semiconductor wafer 4 against 
the surface of the polishing pad 1 . 
[0004] At this time, a polishing pad situated under a 
pressurizing head is pushed to be compressed, and af- 
ter a pressurizing head is moved, a polishing pad situ- 
ated at that position is elastically recovered and a com- 
pression is released. In such a case, when a porous 
elastic body is used as the supporting layer a slurry sup- 
plied from a slurry supplying part 5 and the like, or an 
aqueous medium in the slurry invades in a supporting 
layer 12 from a side and the like of the polishing pad 1 
in some cases by repetition of compression and release. 
And, the air originally presented in the interior of the po- 
rous elastic body is gradually collected into a center part 
of an interface between the supporting layer 12 and the 
polishing layer 11, the supporting layer 12 and the pol- 
ishing layer 11 are peeled, and the surface of the pol- 
ishing pad 1 is bent in some cases. This phenomenon 
is not preferable in polishing a semiconductor wafer for 
the purpose of obtaining high flatness. 

SUMMARY OF THE INVENTION 

[0005] The present invention solves the above-men- 
tioned problem, and an object of the present invention 
is to provide a polishing pad for a semiconductor wafer 
which can stably perform polishing without producing 
disadvantages such as floating of a polishing layer from 



a supporting layer and bending of the surface of the pol- 
ishing pad during polishing. 

[0006] The present invention is described as follows. 

5 1 . A polishing pad for semiconductor wafer compris- 

ing a supporting layer which is a non-porous elastic 
body and a polishing layer which is laminated on 
one surface of the supporting layer. 

2. The polishing pad for semiconductor wafer ae- 
ro cording to 1 above, wherein hardness of the sup- 
porting layer is lower than that of the polishing layer. 

3. The polishing pad for semiconductor wafer ac- 
cording to 1 or 2 above, wherein Shore D hardness 
of the polishing layer is 35 or more. 

15 4. The polishing pad for semiconductor wafer ac- 
cording to any one of 1 to 3 above, wherein the pol- 
ishing layer comprises a water-insoluble matrix ma- 
terial and "a water-soluble particle dispersed in the 
matrix material. 

20 5. The polishing pad for semiconductor wafer ac- 
cording to 4 above, wherein at least a part of the 
matrix material is a crosslinked polymer. 

6. The polishing pad for semiconductor wafer ac- 
cording to 5 above, wherein at least a part of the 

25 crosslinked polymer is a crosslinked 1 ,2-polybuta- 
diene. 

7. The polishing pad for semiconductor wafer ac- 
cording to any one of 4 to 6 above, wherein average 
particle diameter of the water-soluble particle is 0.1 

30 to 1 .000pm. 

8. The polishing pad for semiconductor wafer ac- 
cording to any one of 4 to 7 above, wherein the wa- 
ter-soluble particle is formed of at least one selected 
from the group consisting of dextrin, cyclodextrin, 

35 mannit, lactose, hydroxy propyl cellulose, methyl 
cellulose, starch, protein, polyvinyl alcohol, polyvi- 
nyl pyrrolidone, polyacryiic acid, polyethylene ox- 
ide, water-soluble photosensitive resin, sulfonated 
polyisoprene, sulfonated polyisoprene copolymer, 

40 potassium acetate, potassium nitrate, potassium 
carbonate, potassium bicarbonate, potassium chlo- 
ride, potassium bromide, potassium phosphate, 
magnesium nitrate. 

9. The polishing pad for semiconductor wafer ac- 
45 cording to any one of 4 to 8 above, wherein content 

of the water-soluble particle is 1 to 70vol% based 
on 1 00vol% of total of the matrix material and the 
water-soluble particle. 

so [0007] According to a polishing pad for a semiconduc- 
tor wafer of the present invention, polishing can be sta- 
bly performed without producing disadvantages such as 
peeling between a polishing layer and a supporting lay- 
er, bending of the surface of a supporting pad due to 

55 floating of a polishing layer from a supporting layer and 
the like during polishing. 
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DETAILED DESCRIPTION OF THE INVENTION 

[0008] A polishing pad for a semiconductor wafer of 
the present invention (hereinafter also simply referred 
to as "polishing pad") is characterized in that it is com- 
prising a supporting layer and a polishing layer which is 
laminated on one surface of the supporting layer, where- 
in the supporting layer is a non-porous elastic body. 
[0009] The "supporting layer" is usually situated on a 
back side opposite to the polishing surface of the pol- 
ishing layer. 

[0010] A materia! constituting the supporting layer is 
not particularly limited, but various materials can be 
used. As this material, an organic material is preferable 
from a viewpoint that molding into a prescribed shape 
and nature is easy particularly and the suitable elasticity 
can be imparted. As the organic material, a thermoplas : 
tic resin, a thermosetting resin, an elastomer, a rubber 
and the like may be used alone or in combination of two 
or more. 

[0011] Example of the thermoplastic resin includes a 
polyolefin-based resin, a polystyrene-based resin, a 
polyacrylic-based resin such as (meth)acrylate-based 
resin, a vinyl ester resin except for an acrylic resin, a 
polyester-based resin, a polyamide-based resin, a fluo- 
rine resin, a polycarbonate resin, a polyacetal resin and 
the like. These may be used alone or in combination of 
two or more. 

[0012] Example of the thermosetting resin includes a 
phenol resin, an epoxy resin, an unsaturated polyester 
resin, a polyurethane resin, a polyurethane-urea resin, 
an urea resin, a silicone resin and the like. These may 
be used alone or in combination of two or more. 
[0013] Further, example of the elastomer includes a 
styrene-based elastomer such as styrene-butadiene- 
styrene block copolymer (SBS) and hydrogenated block 
copolymer thereof (SEBS), a thermoplastic elastomer 
such as a diene-based elastomer exemplified 1 ,2-polyb- 
utadiene, a polyolefin-based elastomer (TPO), a ther- 
moplastic polyurethane-based elastomer (TPU), a ther- 
moplastic polyester-based elastomer (TP EE), a polya- 
mide-based elastomer (TPAE), a silicone resin-based 
elastomer and a fluorine resin-based elastomer. These 
may be used alone or in combination of two or more. 
[001 4] Example of the rubber includes a styrene-buta- 
diene rubber, an isoprene rubber, an isobutylene-iso- 
prene rubber, a butyl rubber, an acrylic rubber, an acry- 
lonitrile-butadiene rubber, an ethylene-propylene rub- 
ber, an ethylene-propylene-diene rubber, a silicone rub- 
ber, a fluorine rubber and the like. These may be used 
alone or in combination of two or more. 
[0015] These respective materials may be modified 
with at least one polar group selected from the group 
consisting of anhydride group, carboxyl group, hydroxyl 
group, epoxy group, amino group and the like. For ex- 
ample, when a supporting layer is consisting of two 
phases of a matrix material (material constituting a con- 
tinuous phase) and a domain material (materia! consti- 



tuting a dispersion phase) dispersed therein due to the 
low compatibility, the affinity between respective phases 
and the like can be improved by modification. In addi- 
tion, whether the above-mentioned materials constitut- 

5 ing a supporting layer are a crosslinked polymer or a 
non-crosslinked polymer is not particularly limited. 
[001 6] The supporting layer is a non-porous body and 
may be a non-foamed body, in addition, the supporting 
layer includes a supporting layerby which water absorp- 

10 tion activity can not be obtained since only the surface 
is usually porous. A specific gravity of the supporting 
layer is not particularly limited, but the specific gravity 
of a supporting layer measured according to JIS K 7311 
relative to a specific gravity of a compact body formed 

15 under the high pressure so that no void is contained in 
is preferably 80% or more, more preferably 90% or 
more, further preferably 95% or more. When this ratio 
is below 80%, there is a tendency that voids in which 
the liquid can be impregnated are formed, being not 

20 preferable. 

[0017] Hardness of the supporting layer may be high- 
er than or the same as that of the polishing layer, but it 
is preferable that the hardness of the supporting layer 
is lower as compared with that of the polishing layer. The 

25 hardness of the supporting layer is preferably 90% or 
less, more preferably 80% or less, particularly 70% or 
less relative to the hardness of the polishing layer. Fur- 
ther, the hardness of the supporting layer is preferably 
70 or less, more preferably 60 or less, particularly 50 or 

30 less in Shore D hardness. 

[0018] A planar shape of the supporting layer is not 
particularly limited, but it may be a circle shape, a poly- 
gon such as square. This planarshape may be the same 
as or different from that of the polishing layer. In addition, 

35 a thickness thereof is not particularly limited, but it may 
be 0.1 to 5mm (more preferably 0.5 to 2mm). 
[0019] The "polishing layer" is usually the one whose 
surface has polishing ability by itself. And the polishing 
layer can retain a slurry on its surface and, further can 

to have transiently abrasive, polishing wastages and the 
like in the slurry reside in fine holes (hereinafter, also 
referred to as "pore") or grooves formed before and dur- 
ing polishing. 

[0020] A material constituting the polishing layer may 
45 be the same as or different from the one constituting the 
supporting layer. Various materials may be used as the 
material constituting the polishing layer, but an organic 
material is preferable from a viewpoint that molding into 
a prescribed shape and nature is easy particularly. The 
50 organic materials may be the one exemplified as the ma- 
terials constituting the above-mentioned supporting lay- 
er. In addition, most of the polishing layer is preferably 
water-insoluble. 

[0021 ] In the case the material constituting the polish- 
es ing layer is an organic material, the material may be a 
crosslinked polymer or a non-crosslinked polymer. Pre- 
ferred is that at least a part of the polishing layer is a 
crosslinked polymer and that the polishing layer has 
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elastic recovering force. The polishing layer may be a 
construction where a material composed of a mixture of 
two or more components and at least a part of at least 
one kind of the component is a crossiinked polymer, a 
construction where a material composed of one compo- 
nent and at least a part of the component is a crossiinked 
polymer, and the like. 

[0022] The above-mentioned crossiinked polymer in- 
cludes polymers obtained by crosslinking a resin such 
as polyurethane resin, epoxy resin, polyacrylic resin, un- 
saturated polyester resin, vinyl ester resin except for 
polyacrylic resin, a diene-based elastomer such as 
1 ,2-po!ybutadiene, a rubber such as butadiene rubber, 
isoprene rubber, acrylic rubber, acrylonitrile-butadiene 
rubber, styrene-butadiene rubber, ethylene-propylene 
rubber, silicone rubber fluorine rubber and styrene-iso- 
prene rubber, and polymers obtained by crosslinking 
polyethylene, polyvinylidenefluoride and the like. Be- 
sides, ionomer and the like may be used. In addition, 
crosslinking is performed by a crosslinking agent, or ir- 
radiation with an ultraviolet-ray or an electron beam. 
[0023] By using a crossiinked polymer as the material 
constituting the polishing layer, the elastic recovering 
force is given to the polishing layer, a displacement due 
to a shear stress applied to a polishing surface during 
polishing can be suppressed small, and embedding of 
a pore due to plastic deformation by excess stretching 
of the polishing layer can be prevented both during pol- 
ishing and during dressing. Excess fuzzing of the sur- 
face of the polishing layer can be also prevented. For 
this reason, the retention of a slurry is better during pol- 
ishing, the recovery of the retention of the slurry by 
dressing is easy and, further, scratch can be prevented 
from occurring. 

[0024] The polishing layer is preferably comprised of 
a water-insoluble matrix material and a domain material 
dispersed in the matrix material. The domain material is 
not particularly limited and may be a water-soluble par- 
ticle and the like. It is preferable that at least a part of 
the water-insoluble matrix material is a crossiinked pol- 
ymer and the crossiinked polymer may be used that ex- 
emplified above. The above-mentioned matrix material 
may be the one whose all is crossiinked polymer or the 
one whose a part is crossiinked polymer. In the latter 
case, it may be a mixture containing a crossiinked pol- 
ymer, a non-crosslinked polymer and the like. And at 
least a part of the crossiinked polymer is preferably 
crossiinked 1 ,2-polybutadiene. 

[0025] The water-soluble particle is a particle that at 
least a part can drop off the polishing layer in contact 
with an aqueous medium in a slurry. Thereby, a pore is 
formed on the surface of the polishing layer. 
[0026] A material constituting the water-soluble parti- 
cle is not particularly limited, but various materials can 
be used. For example, an organic-based water-soluble 
particle and an inorganic-based water-soluble particle 
can be used. The organic-based water-soluble particle 
includes particles formed of dextrin, cyclodextrin, man- 
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nit, sugars such as lactose, celluloses such as hydrox- 
ypropyl cellulose and methyl cellulose, starch, protein, 
polyvinyl alcohol, polyvinyl pyrrolidone : polyacrylic acid, 
polyethylene oxide., water-soluble photosensitive resin, 

5 sulfonated polyisoprene, sulfonated polyisoprene co- 
polymer and the iike. Further, the inorganic-based wa- 
ter-soluble particle includes particles formed of potassi- 
um acetate, potassium nitrate, potassium carbonate, 
potassium bicarbonate, potassium chloride, potassium 

10 bromide, potassium phosphate, magnesium nitrate and 
the like. The water-soluble particle may be formed of 
one material or two or more materials. And further, it may 
be a water-soluble particle formed of a prescribed ma- 
terial or a water-soluble particle constituting two or more 

75 particles formed of different materials. 

[0027] It is preferable that only water-solubie particles 
exposed on the surface of the polishing layer are dis- 
solved in water, and the water-soluble particle existing 
in the interior of the polishing layer without emerging on 

20 the surface do not absorb a moisture and are not swol- 
len. For this reason, an outer shell composed of epoxy 
resin, poiyimide, polyamide, polysilicate and the like for 
inhibiting moisture absorption may be formed on at least 
a part of an outermost part of the water-soluble particle. 

25 [0028] By the way, Shore D hardness of whole of the 
polishing layer is preferably 35 or more, more preferably 
35 to 100, most preferably 45 to 90 for the purpose of 
increasing the pressure applied during polishing, im- 
proving a removal rate, and obtaining high flatness. But 

30 a polishing layer comprising no domain materials such 
as water-soluble particle and constituted with only ma- 
trix material may not show enough Shore D hardness. 
[0029] This water-soluble particle has, in addition to 
the function of forming a pore during polishing, the func- 

35 tion of increasing an indentation hardness of the polish- 
ing layer suitable. Therefore, comprising a water-solu- 
ble particle leads to improvement of Shore D hardness 
in addition to forming a pore. It is preferable that the wa- 
ter-soluble particle is a solid particle which can retain a 

40 sufficient indentation hardness in a polishing pad. 

[0030] Size of the water-soluble particle is not partic- 
ularly limited, but average particle diameter measured 
according to JIS K 6221 is preferably 0.1 to 1 .OOOujti, 
more preferably 0.1 to SOOujti, most preferably 0.5 to 

45 200jj.m. When the average particle diameter is less than 
O.Ijjliti, a size of a pore may be smaller than that of an 
abrasive, and the abrasive may not be sufficiently re- 
tained in a pore, being not preferable. On the other hand, 
when the size exceeds 1 .OOOfim, a size of a formed pore 

so may become too large, and there is a tendency that a 
mechanical strength of the polishing layer and a removal 
rate are reduced. 

[0031] Further, content of a water-soluble particle in 
the polishing layer is not particularly limited and is usu- 
55 ally 1 to 70vol%, more preferably 1 to 50vol%, most pref- 
erably 1 to 40vol% based on 100vol% of the total of a 
water-insoluble matrix material and the water-soluble 
particle. In the case the polishing layer is constituted 
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with the water-insoluble matrix material in which a pore 
is not formed by a method such as pre-foaming, if the 
content of the water-soluble particle is less than 1vol% : 
a sufficient amount of pore is not formed, and there is a 
tendency that a removal rate is reduced. On the other 
hand : when the content exceeds 70vol%. there is a ten- 
dency that it becomes difficult to prevent a water-solubie 
particle present in the interior from unintentionally dis- 
solving or swelling. 

[0032] And the polishing layer may contain, in addition 
to the matrix material and the domain material such as 
a water-soluble particle, a compatiblizing agent (a pol- 
ymer modified with a polar group such as anhydride 
group, carboxyl group, hydroxyl group, epoxy group, ox- 
azoline group, amino group, a block copolymer, a ran- 
dom copolymer and the like) in order to improve the af- 
_finity..and-the dispersibility between the matrix material 
and the domain material, various nonionic surfactants, 
a coupling agent and the residue thereof as option. 
[0033] The polishing layer may contain at least one 
selected from the group consisting of an abrasive 
formed of such as silica, alumina, ceria, zirconia and te- 
tania, an oxidizing agent, a hydroxide of an alkali metal, 
an acid, a pH adjusting agent, a surfactant and a scratch 
inhibitor conventionally contained in a slurry. And the 
polishing layer may further contain various additives 
such as a filler, a softening agent, an antioxidant, an ul- 
traviolet absorbing agent, an antistatic agent, a lubri- 
cant, a plasticizer and the like. In particular, as the filler, 
materials which improve the rigidity such as calcium car- 
bonate, magnesium carbonate, talc and clay can be 
used. 

[0034] The oxidizing agent includes hydrogen perox- 
ide, an organic peroxide such as peracetic acid, perben- 
zoic acid and tert-butylhydroperoxide, permanganate 
compounds such as potassium permanganate, bichro- 
mate compounds such as potassium bichromate, halo- 
genate compounds such as potassium iodate, nitric 
compounds such as nitric acid and iron nitrate, perhal- 
ogenate compounds such as perchloric acid, transition 
metal salts such as potassium ferricyanide, persulfuric 
compounds such as ammonium persulfate and heter- 
opoly acids. Particularly preferred among these oxidiz- 
ing agents are hydrogen peroxide and organic perox- 
ides which contain no metals and whose decomposition 
products are harmless. The oxidizing agents may be 
used alone or in combination of two or more. 
[0035] The alkali metal hydroxide includes sodium hy- 
droxide, potassium hydroxide, rubidium hydroxide, ce- 
sium hydroxide and the like. These alkali metal hydrox- 
ides may be used alone or in combination of two or 
more. 

[0036] And the acid is not particularly limited, and any 
organic acid or inorganic acid may be used. The organic 
acid includes para-toluenesulfonic acid, dodecylbenze- 
nesulfonic acid, isoprenesulfonic acid, gluconic acid, 
lactic acid, citric acid, tartaric acid, malic acid, glycolic 
acid, malonic acid, formic acid, oxalic acid, succinic ac- 
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id, fumaric acid, maleic acid and phthaiic acid. These 
organic acids may be used alone or in combinations of 
two or more. The inorganic acid includes nitric acid, hy- 
drochloric acid and sulfuric acid, and any one or more 

5 o? these may be used. An organic acid and an inorganic 
acid may also be used in combination. 
[0037] The surfactant includes a cationic surfactant, 
an anionic surfactant and a non-ionic surfactant. As a 
cationic surfactant there may be mentioned fatty 

10 amines, aliphatic ammonium salts and the like. As an 
anionic surfactant there may be mentioned carboxylic 
acid salts such as fatty acid soaps and alkylether car- 
boxylic acid salts, sulfonic acid salts such as alkylben- 
zenesulfonic acid salts, alkylnaphthalenesulfonic acid 

75 salts and a-olefinsulfonic acid salts, sulfuric acid ester 
salts such as higher alcohol sulfuric acid ester salts and 
alkylether sulfuric acid salts, and phosphoric acid esters 
such as alkylphosphoric acid esters and the like. These 
surfactants may be used alone or in combination of two 

20 or more. 

[0038] The scratch inhibitor includes biphenol, bipyri- 
dyl, 2-vinylpyridine, 4-vinylpyridine, salicylaldoxime, o- 
phenylenediamine, m-pheny)enediamine, catechol, o- 
aminophenol, thiourea, N-alkyl-group-containing (meth) 

25 acrylamide, N-aminoalkyl-group-containing (meth)acry- 
lamide, 7-hydroxy-5-methyl-1 ,3,4-triazaindoiizine, 
5-methyl-1 H-benzotriazole, phthaiazine, melamine, 
3-amino-5,6-dimethyl-1,2,4-triazine and the like. These 
scratch inhibitors may be used alone or in combination 

30 of two or more. 

[0039] The polishing layer can render the residual 
elongation after breaking (hereinafter, simply referred to 
as "break residual elongation") 1 00% or less when a test 
piece formed by the material constituting the polishing 

35 layer is broken at 80°C according to JIS K 6251 . That 
is, a polishing layer can be obtained in which a total dis- 
tance between gazes in a test piece after breaking is 2 
or less-fold a distance between gazes before breaking. 
The break residual elongation is preferably 30% or less, 

40 more preferably 10% or less, most preferably 5% or 
less. Lower limit of the break residual elongation is 0%. 
As the break residual elongation is exceeding 100%, 
fine fragments scratched or elongated from the surface 
of the polishing layer during polishing and surface up- 

45 dating tend to easily clog pores. 

[0040] A break residual elongation is an elongation 
obtained by subtracting a distance between marks be- 
fore test from the total of the two distance between re- 
spective marks and broken parts of broken and divided 

50 test pieces, when a test piece is broken in a tensile test 
at a test piece shape of dumbbell No. 3, a tensile rate of 
500mm/min. and a test temperature of 80°C according 
to JIS K 6251 'Tensile test method on a vulcanized rub- 
ber". Regarding a test temperature, since a temperature 

55 obtained by gliding in actual polishing is around 80°C, 
the test was performed at this temperature. 
[0041 ] A method of dispersing a water-soluble particle 
in a polishing layer is not particularly limited. The above- 
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mentioned organic material which is to be a water-insol- 
uble matrix material, a water-soluble particle and other 
additives are usually kneaded to obtain a molding of a 
polishing layer. In this kneading, a water-insoluble ma- 
trix material is kneaded by heating so as to be easily 
processed, and it is preferable that a water-soluble par- 
ticle is a solid at a temperature at this time. By being a 
solid, it becomes easy to disperse a water-soluble par- 
ticle in the state where the above-mentioned preferable 
average particle diameter is exhibited, irrespective of 
the compatibility with the water-insoluble matrix materi- 
al. Therefore, it is preferable that a kind of a water-sol- 
uble particle is selected depending on a processing tem- 
perature for an organic material to be used. 
[0042] Planar shape of the polishing layer is not par- 
ticularly limited, but may be a circle or a polygon such 
as square. In addition, its thickness is also not particu- 
larly limited, but is preferably 0.1 to 20mm, further pref- 
erably 0.5 to 1 0mm, particularly 0.5 to 5mm. 
[0043] On surface of the polishing layer, a pore and/ 
or a groove for retaining a slurry or having a slurry, a 
polishing wastage and the like in the slurry reside, may 
be pre-formed (for example, foamed body and the like), 
or may be formed by dropping off a domain material 
such as a water-soluble particle contained and dis- 
persed in the matrix material (including a water-soluble 
particle described iater) dispersed and contained in a 
matrix material from the surface of the polishing layer 
during polishing. The above-mentioned groove may be 
provided for the purpose of improving the discharging 
property of the spent slurry. 

[0044] The polishing pad of the invention is the one 
laminated a supporting layer and a polishing layer. A 
method of laminating a supporting layer and a polishing 
layer is not particularly limited. In addition, this lamina- 
tion may be performed by connection or without connec- 
tion. For example, when the surface of the supporting 
layer and the surface of the polishing layer have a suf- 
ficient friction to an extent that they are not slid from 
each other during polishing, lamination can be per- 
formed without connection. Alternatively, lamination can 
be performed by connection using an adhesive or an 
adhering material (double-coated tape and the like). 
Further, a convex part and a concave partfittable to con- 
vex part are respectively equipped on both of the sup- 
porting layer and the polishing layer to connection. 
[0045] A shape of a polishing pad of the present in- 
vention is not particularly limited, but various shapes can 
be used. For example, the shape can be appropriately 
selected from the disc, the belt, the roller shapes and 
the like. Further, a polishing pad of the present invention 
may be provided with one or two or more other layers 
(for example, a substrate layer made of a metal to be 
provided on a side opposite to a polishing side of a sup- 
porting layer) in addition to the above-mentioned sup- 
porting layer and the above-mentioned polishing layer. 
[0046] A method of using a polishing pad of the 
present invention is not particularly limited, but can be 
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usually used in the known device for polishing a semi- 
conductor wafer to polish a semiconductor wafer con- 
sisted of a metal an alloy, an inorganic compound such 
as a metal oxide, and the like. 

5 [0047] As used herein, "slurry" means an aqueous 
dispersion containing at least an abrasive. What sup- 
plied from outside during polishing may be a slurry or 
only an aqueous medium containing no abrasive or the 
like. In the case of supplying an aqueous medium, con- 

10 taining an abrasive in the polishing pad leads to a slurry 
by mixing of the abrasive and the aqueous medium dur- 
ing polishing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

15 

[0048] 

Figure 1 is a schematic view of one example of a 
method for using a polishing pad. 
20 Figure 2 is a cross-sectional view of a polishing pad. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

25 [0049] The present invention will be specifically ex- 
plained by way of Examples below. 

[1] Production of a polishing pad having a supporting 
layer composed of a non-porous elastic body 

30 

[0050] 

(1) Production of a polishing layer 

80vol% of 1 ,2-polybutadiene (manufactured by 

35 JSR Corp, Ltd., trade name; "JSR RB830") which 
will be crosslinked later to become a water-insolu- 
ble matrix material and 20vo!% of p-cyclodextrin 
(manufactured by Yokohamakokusai Biokenkyujo 
K. K., trade name "Dexypearl p-100") as a water- 

40 soluble particle were kneaded at a kneader heated 
at 120°C. Thereafter, dicumyl peroxide (manufac- 
tured by NOF Corp., trade name; "Percumyl D40 n ) 
was added at 0.6 part by weight based on 1 00 parts 
by weight of the total of 1 ,2-polybutadiene and 0- 

45 cyclodextrin, which was kneaded, crosslinking-re- 
acted at 170°C for 18 minutes in a mold, and the 
reacted material was molded to obtain a disc-like 
polishing layer having a diameter of 600mm and a 
thickness of 3mm. 

so (2) Production of a supporting layer 

On the other hand, by using 100vol% of 
1 ,2-polybutadiene (manufactured by JSR Corp., 
trade name; "JSR RB830") without a crossiinking 
agent, molding was performed at 130°C in a mold 

55 to obtain a disc-like supporting layer (non- 
crosslinked body) having a diameter of 600mm and 
a thickness of 2mm. 
(3) Lamination 
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A polishing layer obtained in (1) above and a 
supporting layer obtained in (2) above were lami- 
nated by connection with a double-coated adhesive 
tape (manufactured by Sumitomo 3M Co., Ltd., 
trade mane; "ST-416P") to obtain a polishing pad. 

[2] Preparation of a polishing pad having a supporting 
layer composed of a porous elastic body 

[0051] As a polishing layer, the polishing layer ob- 
tained in (1) of [1] above was used. On the other hand, 
as a supporting layer, expanded polyurethane foam 
having a thickness of 2mm (manufactured by Lintec 
Corp., trade name; "TL-55-2") with both surfaces coated 
with a pressure-sensitive adhesive was cut into a diam- 
eter of 600mm, was used. 
- [0052] The polishing layer obtained in (1 ) of [1 ] above 
and a supporting layer obtained in [2] above were lam- 
inated by connection to obtain a polishing pad to be used 
in Comparative Example. 

[3] Evaluation of polishing 

[0053] The polishing pad obtained in [1] above and a 
polishing pad obtained in [2] above were applied on a 
surface plate of a polishing device (manufactured by 
Lapmaster STF Corp., model "LGP510"), respectively, 
with a double-coated adhesive tape (manufactured by 
Sumitomo 3M Co., Ltd., trade name: "ST-416P"), and a 
blanket wafer with a thermally oxidized membrane ther- 
eon was polished while supplying a slurry (manufac- 
tured by JSR Corp., trade name; "CMS1101") at 100ml/ 
min, Polishings were performed at a table rotating 
number of 50rpm and a polishing pressure of 350g/cm 2 . 
[0054] In polishing using a polishing pad for compar- 
ative example obtained in [2] above, an invasion of the 
slurry into an around 20mm region was perceived in a 
direction from an outer edge to a center of the supporting 
layer during polishing (20 minutes after initiation of pol- 
ishing). When polishing was further continued as it was 
for about 2 hours, an outer periphery of the supporting 
layer was peeled from the surface plate. To the contrary, 
in polishing using a polishing pad of the present inven- 
tion obtained in [1] above, no phenomenon was per- 
ceived that slurry invaded into the supporting layer dur- 
ing polishing. Therefore, peeling of the supporting layer 
from the surface plate, floating up of the polishing layer 
from the supporting layer, bending of the surface of the 
polishing pad and the like were not perceived. 

Claims 

1 . A polishing pad for semiconductor wafer comprising 
a supporting layer which is a non-porous elastic 
body and a polishing layer which is laminated on 
one surface of said supporting layer. 



2. The polishing pad for semiconductor wafer accord- 
ing to Claim 1 . wherein hardness of said supporting 
layer is lower than that of said polishing layer. 

5 3. The polishing pad for semiconductor wafer accord- 
ing to Claim 1 or 2, wherein Shore D hardness of 
said polishing layer is 35 or more. 

4. The polishing pad for semiconductor wafer accord- 
10 ing to any one of Claims 1 to 3, wherein said polish- 

ing layer comprises a water-insoluble matrix mate- 
rial and a water-soluble particle dispersed in said 
matrix material. 

15 5. The polishing pad for semiconductor wafer accord- 
ing to Claim 4, wherein at least a part of said matrix 
material is a crosslinked polymer 

6. The polishing pad for semiconductor wafer accord- 
ing to Claim 5, wherein at least a part of said 
crossiinked polymer is a crosslinked 1 ,2-polybuta- 
diene. 

7. The polishing pad for semiconductor wafer accord- 
ing to any one of Claims 4 to 6, wherein average 
particle diameter of said water-soluble particle is 0.1 
to 1 .OOOujti. 

8. The polishing pad for semiconductor wafer accord- 
ing to any one of Claims 4 to 7, wherein said water- 
soluble particle is formed of at. least one selected 
from the group consisting of dextrin, cyclodextrin, 
mannit, lactose, hydroxy propyl cellulose, methyl 
cellulose, starch, protein, polyvinyl alcohol, polyvi- 
nyl pyrrolidone, polyacrylic acid, polyethylene ox- 
ide, water-soluble photosensitive resin, sulfonated 
polyisoprene, sulfonated polyisoprene copolymer, 
potassium acetate, potassium nitrate, potassium 
carbonate, potassium bicarbonate, potassium chlo- 
ride, potassium bromide, potassium phosphate, 
magnesium nitrate. 

9. The polishing pad for semiconductor wafer accord- 
ing to any one of Claims 4 to 8, wherein content of 
said water-soluble particle is 1 to 70vol% based on 
1 00vol% of total of said matrix material and said wa- 
ter-soluble particle. 
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Polishing pad for semiconductor wafer 



An object of the present invention is to provide 
a polishing pad for a semiconductor wafer which can 
perform a stable polishing while preventing a polishing 
layer from floating up from a supporting layer and a sur- 
face of a polishing pad from bending during polishing 
using a polishing pad having a multi-layered structure 
of a polishing layer and a supporting layer. The polishing 



pad (1) of the present invention is characterized in that 
it is comprising a supporting layer (12) which is a non- 
porous elastic body and a polishing layer (11) which is 
laminated on one surface of the supporting layer. Shore 
D hardness of the polishing layer is preferably (35) or 
more, and hardness of the supporting layer is preferably 
lower than that of the polishing layer. 
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